VIIT1.3.3-CONS_USE CONSUVPTI VE USE OPERATI ON

Identifier: CONS_USE

Oper ati on Nunber

: 57

Devel oped By: Nor t hwest Ri ver Forecast Center

Paraneter Array:
is P. Par amet er
the P array are:

Posi tion

The FORTRAN identifier used for the paraneter

array

values are stored in Metric units. The contents of

Cont ent s

20-21
22
23- 24
25
26- 27
28
29-30
31
32-33
34
35- 36
37
38-39
40
41-42
43

44- 45

06/ 06/ 2003

Operati on version nunber (integer val ue)
CGeneral description (maxi mum 72 characters)
Mean areal tenperature tinme series identifier
Mean areal tenperature data type code
Potenti al evaporation tinme series identifier
Potenti al evaporation data type code

Natural runoff tine series identifier

Nat ural runoff data type code

Adj usted runoff tine series identifier

Adj usted runoff data type code

Diversion flow tine series identifier

Di version flow data type code

Return flowin tine series identifier

Return flowin data type code

Return flow out time series identifier
Return fl ow out data type code

Ot her losses tinme series identifier

O her | osses data type code

Crop demand tinme series identifier
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Posi tion Cont ents

46 Crop demand data type code

47- 48 Crop evapotranspiration tinme series identifier
49 Crop evapotranspiration data type code
50 Option for evapotranspiration estimtion nethod

(i nteger val ue):

0 = SCS Blaney Criddl e Tenperature Method
1 = Potential Evaporation tinme series supplied
51 Latitude of irrigated area (+ North and - South in
units of decimal degrees)
52 Irrigated area (units of KM2)
53 Irrigation efficiency (0.00 - 1.00)
54 M ni mum Streanfl ow (units of CMSD)
55 Return fl ow accunul ation rate (percentage of
di version, less than '1-efficiency')
56 Return fl ow decay rate (first-order decay of storage,
1/ day)
57 Annual daylight hours
58-422 Dai ly enmpirical crop/neteorol ogical coefficients

(365)

The nunber of positions required in the P array is 422.

Carryover Array: The FORTRAN identifier for the carryover array is
C. The contents of the C array are:

Posi tion Cont ents

1 Return fl ow storage (units of MV

The nunber of positions required in the C array is 1.

Subr outi ne Nanes and Functi ons:

Subr out i ne Functi on

Pl N57 I nput val ues, make checks, make initial conputations,
and stores values in the P and C arrays

TAB57 Make entries into the Operation Table

PRP57 Print information stored in the P array
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Subr out i ne Functi on

PRC57 Print information stored in the C array

PUC57 Punch information stored in the P and C arrays in the
format required by PIN57

EX57 Make consumptive use cal cul ati ons

COX57 Provide for carryover transfer

Subrouti nes PI N57, PRP57, PRC57, PUC57 and COX57 have the standard
argunent lists as described in Section VIII.4.3.
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SUBROUTI NE PI N57

Function: This is the input subroutine for Operation CONS_USE.
Initial conmputations are made in this Operation with the output being
stored to the P array.

Pr ocessi ng St eps

1. Read paraneters and report format errors
2. Check time series data code and units

3. Check val ue of specific input paraneters:
a. lrrigation Efficiency (0.00 - 1.00)
b. Return Flow Accunul ation Rate (Must be less than '1 -
irrigation efficiency')

4. Conpute daily enpirical coefficients (365) from nm d-nonth
coefficients using |linear interpolation

5. Conpute annual daylight hours:

a. Convert latitude fromdegrees to radians: RLAT
/ 360

b. Conpute daily declination: DEC = 0.4093 * SIN( 2 * PI * (284
+ DAY) / 365)

c. Conpute daily sunset angle: SSANGLE = ACOS (-1 * TAN(RLAT) *
TAN( DEC) )

d. Conpute daily daylight hours: H = SSANGLE * 24 / PI

e. Sumdaily daylight hours to obtain annual daylight hours:
HYEAR = SUM {H(1 - 365)}

LAT * 2 * PI

6. Save variables to P and C arrays:

Ver si on nunber

I nput tinme series and nodel parameters
Computed daily enpirical coefficients
Comput ed annual daylight hours

OO0 TOD
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SUBROUTI NE EX57 (P, C, T, PE, QNAT, QADJ, QDI V, QRFI N, QRFOUT, QOL, QCD, CE)

Cont ai ns paraneters, options and
time series information

Contains carryover information on
Mean areal tenperature tine
Potenti al evaporation tinme series
Nat ural runoff tinme series (24-
Adj usted runoff tinme series (24-
Diversion flow tinme series (24-
Return flowin tinme series (24-
Return flow out tine series (24-

O her losses tinme series (24-

Crop demand tine series (24-hour)

Crop evapotranspiration tine

tenperature and natural flow time

Function: This is the execution subroutine for Operation CONS_USE
Argunment List:
I nput/
Variable Qutput Type Dinension Description
P I R Vari abl e
C I R Vari abl e
i nput
T I R Tenp
series (6-hour)
PE I R L
(24- hour)
QNAT I R L3
hour)
QADJ @) R L3
hour)
Q@I Vv O R L3
hour)
QRFI N O R L3
hour)
QRFOUT O R L3
hour)
QOL O R L3
hour)
QCD O R L3
CE R L
series (24-hour)
Processi ng Steps
1. Read in tine series:
a. Option 0 - nean areal
series
b. Option 1 - potenti al

2. Deternmine crop ET:
a. Option O - SCS Bl aney Criddl e Tenperature Method:
MAT tinme series to 24 hour nean daily

1) Convert 6 hour
tenperature (t)
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2) Convert tenperature in degrees Celcius to Fahrenheit
3) If any tenperatures are bel ow O degrees Fahrenheit set
them equal to O
4) Cal cul ate percentage daytime hours (perc)
5) Calculate crop ET: CE(mm) = 25.4*k*t(deg F)*perc/100
b. Option 1 - Potential evaporation tine series supplied:
1) Calculate crop ET: CE(nm = k*PE(nmm

3. Calculate crop denand:
QCD(cned) = CE(mm) *A(kmR) *c(units conversion factor)

4. Calculate diversion necessary to satisfy crop demand:
QI V(cmed) = QCD/ efficiency(e)

5. Calculate return flow out:
QRFQUT (cned) = C(0)(mm *decay(1/day)*A*c

6. Determine if (QNAT + QRFOUT) < (QIV + MFLOW:
a. Yes, deternine if MFLON > (OQNAT + QRFOUT)
1) Yes, @IV =0
2) No, QIV = (QNAT + QRFOUT) - MFLOW
QCD = QDI V*e,
CE = QCD/ (A c),
entire crop demand is not satisfied

b. No, QDIV = QDI V
7. Calculate adjusted flow QADJ(cnmed) = (QNAT + QRFOUT) - QDIV
8. Calculate return flowin: QRFIN(cnmsd) = QDIV * percentage
9. Calculate other losses: QOL(cnmsd) = QV - CD - QRFIN

10. Calcul ate return fl ow storage:
RFSTOR(1) (mm) = [RFSTOR(0)*A*c + QRFIN - QRFOUT]/ (A*c)
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